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International application No. 
PCT/US99/08205 



I. Basis of the report 



1 . With regard to the elements of the international application: * 
| x | the international application as originally filed 
- rn the description: 

— pages 1-34 » as originally filed 



pages 

pages 

| x| the claims: 

pages 

pages 

pages 

pages 

| x| the drawings: 

pages 

pages 



NONE , Wed with the demand 

NONE filed with the letter of 



35-37 y as originally filed 

NONE , as amended (together with any statement) under Article 1 9 

NONE _ , filed with the demand 

NONE filed with the letter of 



1-16 , as originally filed 

NONE , filed with the demand 



pages NONE s filed with the letter of , 



| xj the sequence listing part of the description: 

pages 1-20 , as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
[ | the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international r^liminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in printed form. 
| x| filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

j I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' — ' been furnished. 

4 | x[ The amendments have resulted in the cancellation of: 

NONE 



the description, pages_ 



0 the claims, Nos. NONE 

fxl the drawings, sheets/ftg NQNE 



5. [x | This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

in this report as 'originally filed 0 and are not annexed to this report since they do not contain amendments (Rules 70.16 

and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 

Inventive Step (IS) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) _ NO 

Industrial Applicability (IA) Claims (Please See supplemental sheet) YES 

Claims (Please See supplemental sheet) NO 



2. citations and explanations (Rule 70.7) 

Claims 1-2 and 31-32 lack novelty under PCT Article 33(2) and inventive step under PCT Article 33(3) as being anticipated and 
made obvious by Bahram et al. The applicant claims an isolated nucleic acid encoding a TAP1 or TAP2 splice variant, an 
isolated nucleic acid comprising a polynucleotide sequence that is at least 95% identical to a polynucleotide having the 
polypeptide sequence of SEQ ID NO. 2, and TAP1 or TAP2 splice variant proteins which have the ability to form heterodimers 
with either TAP2 or TAP1 respectively. It is noted that TAP1 and TAP2 have been identified in the literature by a variety of 
names including RING 1 and RING2 and PSF1 and PSF2. It is further noted that the applicant's claim 1 reads on the "wild type" 
sequence as the this sequence is one of two or more splice variants of a single gene. 

Bahram et al. teach an isolated nucleic acid, designated PSF 2, which, as the wild type sequence of TAP2, is naturally 
a splice variant (Bahram et al., supra, page 10095, Figure 2). Further the reported sequence of PSF2 is greater than 97% 
identical to the polynucleotide sequence that encodes for SEQ ID NO. 2. In addition, Bahram et al. also teaches the wild type 
TAP1 and TAP2 proteins which form heterodimers with TAP2 or TAP1 respectively. Thus, by teaching all the elements of the 
claims, Bahram et al. clearly anticipates and makes obvious the instant invention as claimed. 

Claims 1-2, 7-8, 13-14, 19-20, and 25-26 lack novelty under PCT Article 33(2) and inventive step under PCT Article 33(3) as 
being anticipated and made obvious by Wang et al. The applicant claims an isolated nucleic acid encoding a TAP1 or TAP2 
splice variant and an isolated nucleic acid comprising a polynucleotide sequence that is at least 95% identical to a polynucleotide 
having the polypeptide sequence of SEQ ID NO. 2. The applicant further claims expression vectors encoding said nucleic acids, 
host cells trans feet ed with said vectors, and methods of producing TAP proteins and altering transport of peptides comprising 
transfecting cells with said vector. 

Wang et al. teaches an expression vector encoding the human TAP2 gene, and the trans fection of human B cells from 
patients with IDDM wherein the expression of the TAP2 protein results in (Continued on Supplemental Sheet.) 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The description is objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCT Article 5 because it fails to adequately 
enable practice of the claimed invention for the following reason. The description discloses splice variants of the peptide 
transporter genes TAP1 and TAP2 designated TAPliso, TAPliso2 t TAP2iso, and TAP2iso2. The description further discloses 
that TAP splice variants function by forming heterodimers with either wild type TAP proteins or other splice variants, thereby 
forming peptide transporter complexes with altered capacity for transporting certain peptides from the cytoplasm to the 
endoplasmic reticulum. The description further states that the loss of expression of one or more TAP1 or 2 splice variants may 
be associated with certain autoimmune disorders and discloses the treatment of autoimmune disease by administration of 
expression vectors encoding said TAP1 or 2 splice variants. 

The description does not provide an enabling disclosure for any and all splice variants of TAP1 and TAP2 from any 
and all species. The description focuses primarily on the human TAP2 splice variant TAP2iso, which lacks exon 1 1 found in 
wild type human TAP2, but contains a novel exon 12. The description provides several examples demonstrating that cDNA 
encoding human TAP2iso, exons 1-10 and 12, produces a TAP2iso protein that is capable of forming a heterodimer with wild 
type human TAP1 , and is further capable of transporting peptides across the ER membrane resulting in the surface expression 
of peptide loaded MHC class I molecules on the cell surface of T2 cells transfected with both TAP1 and TAP2iso. The 
description 1 s disclosure in regards to the existence of further splice variants of human TAP2 is limited to the detection by PCR 
of an additional band in some but not all normal human PBLs using a forward primer derived from TAP2 exon 9 and a reverse 
primer from TAP2 intron 10. For human TAP1 , the description' s examples goes one step further and provides sequencing data 
of the additional bands amplified by the TAP1 exon 9 and TAP1 intron 10 primers. In regards to the additional band identified 
for TAP2, the description speculates but provides not concrete evidence that the extra length of the band is the result of a novel 
splicing event in which a portion of intron 10 is left attached to exons 1-10. Further, the description does not provide guidance 
as to the portion or sequence of intron 10 forms the 3* end of the mRNA. In regards to the additional TAP1 bands, again, the 
description does not provide adequate guidance as to the length and sequence of the portion of intron 10 spliced to the 3' end 
of exon 10. Because the applicants use a single primer from intron 10 it cannot be determined that the splice variants identified 
by PCR do not contain additional sequences at the 3' end of the original mRNA transcripts. More importantly, the description 
does not provide (Continued on Supplemental Sheet.) 
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CLASSIP1CATTOR classification (IPC) and/or the National creation are as listed below: 

IPC(7): COtoTi/04. C12N 15/11. 15/63. 15/85. 1/21; C07K 5/00. 14/00. 16/00; A61K 48/00 and US CI.. 536/23.1. 

435/320.1, 325, 252.3; 530/300, 350. 387.1; 514/44 

I. BASIS OF REPORT: 

5. (Some) amendments are considered to go beyond the disclosure as filed: 
NONE 

V. 1. REASONED STATEMENTS: 

The report as to Novelty was positive (YES) with respect to claims 3-6. 9-12. 15-18 ^•^•^ 
The report as to Novelty was negative (NO) with respect to claims 1-2, 7-8, 13-14 19-20 25-26 31-3* 
The report as to Inventive Step was positive (YES) with respect to churns 3-6, 9-12 31-32 
The report as to Inventive Step was negative (NO) with respect to claims 1-2, 7-8, 13-14, 19-20. 25-26. 31 32. 
The report as to Industrial Applicability was positive (YES) with respect to claims 1-42. 
The report as to Industrial Applicability was negative (NO) with respect to claims NONE. 

v i rpasonpd STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

Lt^rSpT of ^ acrL the endoplasmic reticulum as measured by increased surface expression of peptide loaded 
M^ssTuTole^eTonl cell surface compared to untransfected B cells from the same source ( Wang et al. supra^ page 
^7 Sure 1 anTpTges 1008-1010). Thus, by teachmg all the elements of die claims. Wang et al. bom anucipates and 

makes obvious the instant invention. 

Claims 3-6 9-12 15-18 . 21-24. 27-30, and 33-42 meet the criteria set out in PCT Article 33(2)-(3). because P™£ does 
I noTSch or S suggest an isolated nucleic acid encoding TAP2 exon 12, or. -ch ^na « *pl,ce v— of TAP2 | 
which does not contain exon 1 1 , but does contain exon 12 and which is encoded by SEQ ID NO. 4. 

Claims 1-42 meet the criteria set out in PCT Article 33(4) for industrial applicability. 

WANGTai: T^Z^^TS^^p^^y Restores Confonna^nally Dependent HLA< Class I Expression in 
Type I Diabetic Cells. Human Gene Therapy. August 1995, Vol. 6, pages 1005-1017. see pages 1007-1010. 

viii pfrtain OBSERVATIONS ON THE APPLICATION (Continued): 

a^ evld^t SioS iutronic sequences are translated, and/or that the resulting TAP 1 or 
boL in forming heterodimers with other wild type or splice variant TAP prottins and m 

Further the description does not demonstrate that any variant other than TAP2iso protein is capable of altering the specificity 
^SdTL^ooT n a cell It is also noted that the description provides no guidance or teachings that splice vanants of 

=£™^ 

f rnm anv and all soecies Further, based on the lack of teachings in the description or the prior art as to the existence oi iat 
o^e vii^s m s£Ses oWr than humans, the skilled artisan would not have considered it predictable to make or isolate 
ttSZZZSZZSL species or to produce any and all TAP splice variant proteins capable of forming heteroduners 
withtthe™^^ 

broadeninTa; immune response to an antigen comprisir* transfeaing any ceU wim an expression vector e«od^ all 
J™t?pToTt^P2 spuce variants. As discussed in detail above, it is unclear from the description whether the human 
™ X varJo^orte TAP2iso2 variant detected by RT-PCR are actually translated into functional TAP 
F^nhJ teTe^escri«ion teaches that multiple variants of the TAP1 and TAP2 mRNA are transenbed in many lymphoid 

disclose that any Lnbination of TAP1 protein and TAP2 protein translated from these various 
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mRNA species is capable of forming a functional heterodimer. In addition, besides the combination of TAP2iso and wild type 
TAP1 , the description does not disclose the composition or characteristics of heterodimers that results in altered peptide 
transport compared to the wild type transport proteins. In regards to the TAP2iso, the description provides a working example 
demonstrating that the transfection of both wild type TAP1 and TAP2iso into the mutant cell line T2 results in restoration of 
MHC class I surface expression. The description clearly states that the transfection of TAP2iso alone had no effect on class I 
expression (description, page 25, lines 21-22). Thus, peptide transport requires the presence of both a TAP1 subunit and a 
TAP2 subunit in the cell. The working example also demonstrates that the transporter heterodimer formed with TAP1 and 
TAP2iso differs from the wild type transporter in its preference for transporting certain peptides. However, T2 cells lack 
TAP1 and TAP2 expression. The description does not disclose or demonstrate the ability of recombinant TAP2iso to affect 
peptide transport in the presence of wild type TAP2 and any endogenous amount of TAP2iso. The description is silent as to 
the affinity of TAP2iso for wild type TAP1 compared to that of wild type TAP2, for the ratio of wild type to variant 
transporter heterodimers formed in cells expressing both TAP2 and TAP2iso, and the overall effect on peptide transport in 
cells in which there are varying ratios of wild type TAP2 and TAP2iso containing transporter heterodimers. In the absence of 
any guidance from the description concerning these parameters, the skilled artisan would not be able to predict the effect of 
expressing human TAP2iso in a cell on peptide transport. Therefore, in view of the state of the art at the time of filing which 
does not teach that peptide transport can be altered in a cell by expressing a splice variant of a TAP protein, the lack of 
guidance provided by the description for the parameters discussed above, and the breadth of the claims, it would have required 
undue experimentation to practice the instant invention as claimed. 

The description does not provide an enabling disclosure for treating any immune disorder associated with abnormal 
expression of a TAP heterodimer. The description postulates that autoimmune disease and cancer may be associated with the 
lack of expression of TAP1 and/or TAP2 and suggests that replacing TAP1 and/or TAP2 expression by administering an 
expression vector encoding a wild type or splice variant of TAP1 or TAP2 will result in therapy of the autoimmune disease or 
cancer. However, the description does not disclose or demonstrate the loss of any splice TAP1 or TAP2 variant and any 
autoimmune disease or cancer. In fact, the description demonstrates that at least for hypothyroid disease, there is not 
discernable difference in the expression of TAP2 variants in cells from patients with hypothyroidism than in normal cells. 
Further, although the art at the time of filing teaches that defective wild type TAPl and/ or TAP2 expression is associated with 
diabetes, it posits that the effects of defective TAP expression are associated with the abnormal development of autoimmune T 
cells due to the failure of negative selection, a process that occurs during childhood in the thymus. While the art does teach 
that MHC class I expression can be increased in diabetic patients by introduction of wild type TAP alleles, it does not suggest 
that diabetes can be treated by such therapy or demonstrate that increased TAP expression in diabetic patients results in 
tolerance, deletion, or inactivation of autoreactive T cells. Wang el al. also teaches that while, ".. altered class I presentation 
of self- peptides can lead to failed T cell education to self and development of autoimmunity,... multiple immunologic 
mechanisms likely contribute to the expansion and propagation of autoimmune disease" (Wang et al. (1995) Human Gene 
Therapy, Vol. 6, page 1016, paragraphs 2-3). Further, the description does not provide any guidance for the administration of 
expression vectors encoding TAP splice variants according to the instant invention, such as dosage, sites of administration, and 
mode of administration, or provide guidance as to the level of TAP expression required to result in any effect on any immune 
disorder. Thus, in view of the art recognized unpredictability of treating any immune disorder associated with abnormal TAP 
expression by administering TAPl or TAP2, the lack of guidance provided by the description for the parameters discussed 
above, and the breadth of the claims, it would have required undue experimentation for the skilled artisan to practice the scope 
of the invention as claimed. 

Claims 1-42 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed invention is not 
enabled as required under PCT Rule 5. 1(a) for the reasons set forth in the immediately preceding paragraphs. 



Form PCT/IPEA/409 (Supplemental Box) (July 1998) * 



, , t, ^ 1 PATENT COOPERATION TREATjS -. 

^|(d^- j/ pct r;co ' 2 ^ ! 

™ ATI0NAL PRELIMINARY EXAMINATION REPORf^ 




(PCT Article 36 and Rule 70) 



Applicant s or agent s file reference" 
GEOSYS01.006 



International application No. 
PCT/US99/Q4528 



u 

i 



y~ : ■ ^ MARCH 1999 

and US CI : 707/9n* 



02 MARCH 1999 * <**''""*/j<>») 
03 MARCH 1998 



Applicant 
GEODESIC SYSTEMS, INC. 
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I ( Certain documents cited 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/04528 



I. Basis of the report 



1. With regard to the fitments of the international application:* 
fx] the international application as originally filed 
j"^T| the description: 
pages 

pages NONE 

pages 



1-13 



NONE 



, as originally filed 
filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



14-25 



NONE 



NONE 



NONE 



» as originally filed 

, as amended (together with any statement) under Article 1 9 
, filed with the demand 



, filed with the letter of 



| x| the drawings: 

pages I"? 

pages 

pages 



NONE 



NONE 



, as originally filed 

, filed with the demand 



0 



the sequence listing part of the description: 

pages NONE 

pages 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

filed with the demand 



NONE 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international prelirriinary examination (under Rules 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
prelirninary exarnination was carried out on the basis of the sequence listing- 

□ contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
1 — 1 been furnished ^ 

4 | x| The amendments have resulted in the cancellation of: 

P*1 thf> ri^Hnfinn nno^c NONE 

0 



the description, pages_ 
the claims, Nos. 



NONE 

the drawings, sheets/fig NONE 



5- Q This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
m ,* re P ort "ortginalfy filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 
and 70.17). 

**Any replacement sheet contain ing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) Claims 1-47 YES 

Claims NONE . NO 

Inventive Step (IS) Claims 1-47 . YES 

Claims NONE NO 

Industrial Applicability (LA) Claims idZ YES 

Claims NONE NO 



2. citations and explanations (Rule 70.7) 

Claims 1-47 meet the criteria set out in PCT Article 33(2)-(4), because the prior art does not teach or fairly suggest the 
claimed (claims l-40)automatic determination by examining a program that the program will use a resource and the 
automatic modification of the program's behavior such that the program's execution makes an entry for the resource in a 
registry. Likewise the prior art does not teach or fairly suggest, with respect to claims 41-47, the claimed automatic 
execution of a finalizer associated with an object, in conjunction with a program modifier that automatically modifies a 
program prior to its execution such that allocation of the object causes a registrar to register the object in a registry. 

NEW CITATIONS 

NONE 
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(54) Tide: TRANSPORTER PROTEIN SPLICE VARIANTS AND MODEL FOR IMMUNE DIVERSITY 
(57) Abstract 

Splice variants of known TAP1 and TAP2 proteins, which are involved in translocation of antigen peptides into the endoplasmic 
reticulum for complexing with MHC class I molecules and eventual display on the cell surface, are disclosed. Two fully sequenced and 
characterized splice variants of TAP1 and TAP2, designated TAPliso 3 and TAP2iso, respectively are disclosed. The TAP2iso protein 
subunit is shown to form functional heterodimers with TAP1 and to exhibit a peptide specificity that differs from previously studied 
TAP1/TAP2 transporter proteins. The discovery of splice variant TAP subunits alters the prior theory of immune response and introduces 
a cellular mechanism for diversification of antigen display to the CD8-positive T cells of the immune system, method for diagnosis and 
treatment of diseases or conditions associated with abnormal TAP isoform expression, or of expanding the repertoire of antigen peptides to 
which an individual's immune system is capable of responding, are also disclosed. 
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